General
F NMR), multiplicities are indicated by s (singlet), d (doublet), t (triplet), q (quartet), p (pentet), h (hextet), m (multiplet) and br (broad). Coupling constants (J), are reported in Hertz (Hz). All reagents and solvents were employed without further purification. The products were purified using a commercial flash chromatography system. TLC was developed on silica gel 60 F254 aluminum sheets. All reagents were purchased from Sigma-Aldrich or Alfa Aesar and used as received without any further purification. AuNPs supported on TiO 2 (1% wt/wt loading; average size of AuNPs is around 2-3 nm) was purchased from Strem.
General procedures

Procedure for generation of HCl/DMPU
A pressure-equalizing dropping funnel and inlet of a drying tube packed with CaCl 2 were attached onto a 500 mL of two-neck round-bottom flask. The outlet of the drying tube was attached to one joint of 100 mL two-neck round-bottom flask through tubing; a 5'' pipette was attached to the end of the tubing. The other joint of the same flask was attached to the second drying tube connected to a base bath.
After flushing the whole system by argon for 10 minutes, sodium chloride and a stirring bar were placed in the 500 mL two-neck flask, the dropping funnel was charged with concentrated sulfuric acid, and DMPU and a small stirring bar were placed in a 100 mL receiving flask. Both flasks were cooled in icewater baths.
Concentrated sulfuric acid was then gradually dropped onto sodium chloride at a rate of one drop per second, and an extremely exothermic reaction took place. During the absorption of HCl, the colorless DMPU turned into a viscous yellowish liquid.
The obtained HCl/DMPU solution was pipetted into an argon-flushed glass vessel with PTFE-lined cap. The concentration of the generated HCl/DMPU was approximately 43% by weight. This solution is slightly fuming but stable over months on a lab bench. Au/TiO 2 (158 mg, 2 mol %) was added to a solution of alkyne 1 (0.4 mmol) and DMPU/HCl (4 equiv) in DMF (0.2 mL). The mixture was stirred in an oil bath at 100 o C for designated time. After cooling down to room temperature, the reaction mixture was diluted with Et 2 O (2 mL) and the solid residue was filtered off, the filtrate was washed with water and brine solution. The organic layer was dried over Na 2 SO 4 and concentrated to dryness. The residue was purified by flash chromatography on silica gel (hexanes/ethyl acetate).
Gram-scale synthesis of 2a
Au/TiO 2 (3.95 g, 2 mol %) was added to a solution of alkyne 1a (10 mmol) and DMPU/HCl (4 equiv) in DMF (5 mL). The mixture was stirred in an oil bath at 100 o C for 7 hour. After cooling down to room temperature, the reaction mixture was diluted with Et 2 O and the solid residue was filtered off, the filtrate was washed with water and brine solution. The organic layer was dried over Na 2 SO 4 and concentrated to dryness. The residue was purified by flash chromatography on silica gel (hexanes/ethyl acetate). The product was isolated in 79% yield (1.16 g).
Characterization of products
2-chlorooct-1-ene (2a) (1-chlorovinyl)cyclohexane (2c) [ 2,6-dichlorohepta-1,6-diene (2s) [4] 1 H NMR (400 MHz, CDCl 3 ) δ 5.18 (s, 1H), 5.14 (s, 2H), 2.36 (t, J = 8.0 Hz, 4H), 1.88-1.81 (m, 2H). 
Copies of NMR spectra for compound 2
